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This report covers recent progress In a program sponsored by the 
NASA Office of University Affairs to develop and demonritrate operational 
applications of remote sensing to land and water resource problems In 
Michigan. 

During this semi-annual report period, our program was concentrated 
on accomplishing the foliowing results: 

- Remote sensing information supplied to the Michigan Department 
of Natural Resources on the St. .lohn's Marsli has been used to 
document the unique cliaracter of the Marsh as a basis for accelera- 
ting plans for public acquisition of tlie M.irsh and for preparing an 
environmental Impact statement needed to commit federal funds to tlic 
acquisition project. 

- The same remote sensing data base was used by DNK in its findings 

of facts which led to denying a permit for a project to build 500 
apartments on 62 acres of wetlands in the marsh. If the devol<‘<per 
starts litigation to overthrov; tl>e permit denial, t!ie remote sensing 
data Is likely to be used In court to uphold DNR's position. ^ 

-• The NASA grant participated In the development of speclficntlon.s \ 

for collection of J:24,000 scale color Infrared i>lioto;’raphy of 
Miclilgar •dilch will be used for preparing a statewide wetlands 
Inventor' , forest mapping, and other purposes. 

- Tlie NASA gran*^ li providing, continuing consultation on tlie us«> 
of Great l,{ikes shoreline recession rate nietbnds previously 
developed by ERl.M. Under separate funding by DNK, T.KIM is con- 
tinuing n project for preparation of a Great I.;ikes shoreline atlas 
based on shoreline remote sensing, data collected l)y the project 

in 1974. 
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- Tlu- NASA f.rnat is aKHisting the Public Health Department of Washtenaw 
County In Identifying rottnge sites on five inland lakes whloli are 
suspeeted of liavlng problems with septic tank operation. 

- Plans and procedures have been set up whlclt could be used to Identify 
breeding habitat in any future program in Saginaw, Bay, and Midland 
Counties for controlling mosquitos responsible for the spread of 

St. Louis encephalitis. 

- Assistance was provided to the leader of the Superior Shoreline 
Knapsr 'k Trek for trip planning and rout* selection. 

- The NASA grant cooperated with the Ann Arbor Poller Department by 
using thermal mapping data to locate a site where previously dis- 
turbed earth indicated that bodies might be buried. 

- The NASA grant Is cooperating with the Director of the Michigan Space 
Center at Jackson Community Colleg.o in recommending exhibits of 

NASA space accomplishments for display to visitors to the Center. 

- The NASA grant is cooperating with the Office of economic Expansion 
of the Michigan Department of Coiiimerce in planning an Irdiistrlal 
atlas for use with prospective clients considering locating or 
expanding industrial faclll ies in Michigan. 
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ST. .lOllN’.S MAKSH 

Micliignn Is In tlnnycr «>f losing SL. .lohn's Marsh aiul ll)c pruhlrm 
is money. The State must find sufficient funds; lo purchase thin ecolop,! - 
cally valuable area In order to prevent the diHap|)earaiice of this last large 
block, of undisturbed wetlands along the American shoreline of L.ikes Erie 
and St. Clair. It 1 .s an lmp;>rtant spring and fall leedlng and resting 
area on a tmtjor continental waterfowl Irrigation route and a major fish 
nursery. 

The marsh la also Important because of the proximity to the 
population of SE Michigan. Nearly 5 million people live witliln a 
1 or 2 hour drive of the marsh whlcli Is located In a part of the State 
Lliat currently has t>nly 1.5% of the State's total recreational l.and yet 
50% of Its population. 

Federal monies are nvallable thri>ugh the lUircau of Outdoor 
Recreation to match State funds on a 50-50 basis, but the State has been 
unable to generate any funds at all for the last three years. Tills 
worries present landowners In the area. They cannot realistically be 
I'xpected lo hold title to lands In the marsh and pay taxes on It In an 
undeveloped state indefinitely. They don't v;ant to serve as caretakers 
for land that bc-neflts primarily the public. 

To add to the Impetus to resolve the |>roblem, the Clay Township 
board has stated that they favor development because of the increase in 
tax base this would produce. As a result local rezoning for residential 
development has been approved. 

The DNR, however, must approve the permit for died;', lug and filling 
ni'cessary to prepare sites for development and they intend to block 
development Insofar as possible. While this liolding action Is being 
carried on by the Water Management Division, the Wildlife Division has 
taken the lead in developing a plan to speed the public acquisition of 
the marsh. Several tilings have liappened that make this more feasible 
than in the near nast . First, the State Duel; Staiiip Act was passed last year. 
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i('qulrin{’ th.it I'very watrrfowl huntir buy a $2.10 Blnni|i wlilcti j'cnt-rnti'S 
fuiuis t'arm.irki’«l foi wi'tlaiuls accjuls i I ion. This is expoctuil to produrp 
$200,000 annually. Secondly, the Lake St. Clair Advisory CommiLtc'c 
lias begun a "save the marsh" fund drive which raised over $20,000 in 
cont r Ibul Ions from concerned citixeii.s. 

The Grant program lias been involved In providing f.ict ual data, b ased 
upon rem ote sens ing Imagery, showing t he s tratt »glc rel nt ionslil p of t he ma rsh 
to population centers of SK_Mi_chi^,.ui_and £ptejij. i_aj^ ecolo gica l c cmseq uenc es 
c’_f_ 1 1 loss . in addition, the I.mpac’t of pajjt dj;^yi' Killin' nt o^ii_the area 
and changi ng lake levels have hec-n tdentlfic-d through a comparlsor. cf 
the condition of the marsh in i'1.18 and 1974 via analysis of aerial 
pliotography collected during those years. During tlie current reporting 
period, KRIM remained in close contact with D.N’K agencies concerned 
with the preservation and acquisition of the marsh and provided any 
lnform.it ion needed in support of these activities. 

I lev eloper's P erm 1 1 l)en ic‘d 

The most immedl.ate threat to St. John's Marsh is from a local 
developer who wr..U s to build 500 apartments on 62 acres of wetlands 
in the marsh, whleii are to be filled with drc*dged material to provide 
suitable building sites. Tlie apartments are to be of the luxury 
condominium type each h.iving its own boatwell. Tlie pro.lecr is 
attractive to (May Township because it W'ould bring nearly $400,000 
.lunually in t.ixes, plus $691,000 in sewer fc*es and $230,000 in water 
tip-in fees. 

As a first step the developer filed a permit under the Inland 
l.akes and St re.im Act to dredge boatwells, construct seawalls, backfill 
and level existing dredged spoils partly or an existing channel off 
t lu* North Glvinni’l . A public he.arinp w.as held in Algon.ac on August 
10, 1976. Subsi'<|iient 1 y , the U'ater M.anagi*ment Division revic-wed the 
permit testimony and it, own data. Including that supplied through the 
grant, and decided to deny the permit. 
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Nlnpteon ^'rounds witp ^Ivuii for di*nyliif{ llic p<>rn!t 

including Irifp.irnblc daiaugc ft) f Isli and wildlife habitut. fb\ 5 *._of 
tli e Hign I f leant polntrt in tiic context of iIiIk report was lliat the 
area Ik "deep iinrsli ami open water" as de fi ned by state and imlctral 
wet 1 a nd s c 1 a ss 1 1 I ca t i o n ay s t em s and de term ined In a survey of Uie 
ar ea pr ep ared by KKi; i using remote sensl n g d a t a . 

Tills Is t lie present state of affairs, 'fhe dt'veloper has Indicated 
that lie Inti-nds to Klart litigation to overthrow the permit denial. 

In the event h.c dot*s the DNR will proh.ibly he called on to defend 
Its position in court. If this is the case the remote sensing data will 
probably be introduced as evidence for Justifying the DNK's decision. 

M. i r sh Acu iutsit J « in I* 1 an 

Last snirmii r St. John's Marsh was rededlcated, this tlrw as a 
wildlife rcfiigi' area. Previously, two years ago It was dedicated 
iis a recreation area with a plan proposed to make It an c*cological 
park for day-use only. Since the funds to purchase the area apparently 
are going to come largely from sportsmen, particularly waterfowlers , 
fhe decision has been made to dedicate the .nre.u Le this more tr;idltlonal 
list*. This will also make Initial administration of the ;irca simpler 
hecaus'.' it can he- operiited as a satellite area of the existing St. 

Cl.iir Fl.its State Wlldllie Area. Two signifiennt pieces of legislation 
I’iissed tills y».'ar which finally make it possible to get moving on 
acciiilrlng (larts of the marsh. The first Is the Duck St.amp Act, which 
it is estimated will produce $200,000 annually for the inirchnse of 
wetlands. The second is the Heritage Fund Act which stipulates that 
the royal t lc‘S on mineral ;uul oil le;isos will be applied toward state 
purchase ef high value natural and recreational areas. Bi-tViieen these 
two acts, it is estimated that $500,000 will be available this year 
as state generated funds for purchase of land In St. John's Marsh. 
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At lliu same tJmc it sliould b(' |»>ssil>Ii' to ulitiiin an uddItion.il 
$500,000 ttiroii;>li a m.itcliin(> arraii};omtMit witli the Bnrciiu of Outdoor 
Rocroatioii from Llieir hand and U’.itoi Funds. This means nearly $1,000,000 
will be available this year. 

Two p.ircels of land have been singled out for acquisition thla 
first year. The first priority is the St. John's Family property 
eonslstlng of 832 acres Inside M-29. Second priority Is the blue 
Water Isles property on the west side of M-29, adjacent to hake St. Clair 
(see Figure 1). it is anticipated that purchase of the St. .lohn'u 
pnreel will require most of the $1,000,000 available this year. 

The NASA grant program has an important role in helping the 
Ht.ate acquire the Marsh. Before BOR hand and Water Funds can be 
requested to match state monies an Knvlronmentul Impact statement must 
be prepared to show what effect the proposed action will have. In 
justifying the need to spend public monies to acquire the marsh the 
Michigan DNR needed to show among other things both the unique ecological 
character of the area and the destruction by unchecked development 
which is likely to continue If appropriate steps are not taken. N 
large share o f th e data used to make these points was derived from a 
set of 1 cover tyjic m.ips of the marsh prepared by FRIM under the grant 
)irogt^am. 

Tlie historical «haracter of the marsh was determinc^d by inter- 
preting 19)8 ASCS airphotos. The marsh as it is today v;as mapped using 
.1 combination of NASA Michigan shoreline and U-2 high altitude air 
phot(>s. A Itilrd in.ip showing the changes between the two dates was 
also prepancl. Statistics reflecting the data contained in the maps 
Wert! also prepared. 

In aildition to tlie Duck St.amp and Heritage Fund monies, the 
Director's Office of lIk- DNR is also attempting to accelerate acquisi- 
tion plans by requesting emergency legislature appropriation funding 
from the State (’.eneral Fund. l'ndoul)todly , F.RIM's data will also be 
Introduced here as justification fur sucli a move. The r.t'vcrnor of 
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Mlchlj;an also stronply sii|)ports an aci’c loralod proy.rnm. In a iMtor 
to Kxocutlvi* Director Jolin Sobctzor of tin. Ka.stern Michigan Knvlron- 
montal Action Council, the Cove* nor says "Last .Inly tiu* Natural Rcsourcoa 
Commission clodlcatccl 3,000 acres as a WlKllfle Area. It Is my hope 
;inil desire that sufficient fund:* can he nude availahle starting In the 
1^177-78 fiscal year to begin the systemalli purcliase of land inside 
the project boundary. We look forward to bringing this into public 
ownership and pr section and only regret that funding of a project of 
this size must be done in Installments." 

I L data. 

lustifying emergency funding by the legislature. TI>e <lata will also 
be of continuing use in l.ater stages of the acquisition progmin. 




llfHl I'riorlly (Owiicrslti p : Si. .lolin's Family) 
Sc'iruml (’riorlty (Owtifirsh i p : I’.luo WatiT tslu.s) 



riiiril Prior ily (Owner. ‘ill ip: 


Si . .lolin ' s Kami 1 y ) 


FICIIKK J. 197/ ACQUISITION I’UIOKITIKS FOR ST. .lOIIN'S M,\RS1I 




STATKWIUK WKTUNU3 rKOTKCTlON 


Several Imminent eventn promise to s I p,nl f leant ly Improve tlie 
approacli to wetlamls nuin.igement and proteetion In Mieii1};an. Tiie most 
important of these is the almost assured pnssaye next year of the 
"Wetlands Protection and Management Act." The bill that could 
create this act has been in the state legislature for the last 
two years, and only narrowly missed being enacted this year. Another 
important event is the work scheduled to be done In Michigan ns part 
of the Federal National Wetlands Inventory. 

An essential part of both programs will be the collection and 
analysis of remote sensing data to update our knowledge i>f the 
current status of the wetland resource. LKIM has continued to work 
with the state agency staff wlio will be responsible for the design 
and Implementation of the Inventory that will collect and analyze 
this remote sensing data. Our role so far has l)een one of explaining 
the pros and cons of available remote sensing systems, e.g., 1.AND.3AT, 
aircraft MSS 8ystera.s, and different types of aerial photography, 
recommending efficient sur/ey strategies, and summarizing efficient 
data collection parameters for the different remote sensors. 

Much of this effort will bear fruit as early ns next suimticr when it 
appears that 1:26,000 color Infrared aerial photogradiy of the 
Upper Peninsula will be collected. 

Now hcgl sl atlo n 

On Septc-mher 23rd, the Michigan House of Representatives 
passed substitute House Hill 6(>18, the Wetlands Protection and Manage- 
ment Act, in a landslide vote of 85 to 7. As presently written, the 
bill requires the Mlclilgan DNR to first conduct a w«*t1ands inventory 
and then prepare a managenonl plan, both to be completed b Tore 
proscribed wetlands use regulations are enforced. The bill calls for 
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Iho wctlaiidR plan to include sludleu and rrfsearcli of wclland proMcm. 
provisions for a eontimiln{> inventory and a survey of existing wetlands 
management plans from tlie local to tlie federal level. In addition, 
tlte plan would reconuuend procetlures for resolving user conflicts in 
wetlands. 

The substitute bill contains several ebunges and was modified 
even further by several amendments. Kspecially significant were 
changes to the definition of wetlands, which now excludes bogs, vernal 
areas, and other wetlands not contiguous to lakes, rivers, and streams. 
An amendment added provisions which will allow the use of wetlands 
for storage of mineral waste (e.g., ns tailings ponds) as long as tliesc 
uses are carried out to encourage fish and wildlife habitation 
or some other equally valuable land use. Another am®n<lmont by the 
Farm Bureau delegating authority to local government for administering 
the regulatory program was also accepted. 

At the time It was felt that these changes and amendnonts 
would draw support for tlie hill from Senator doe Mack, Chairman of the 
Senate Conservation Committee and ensure a speedy review in hla 
committee. This has not yet been the case, however, and the bill still 
lias /lot been reported out. With no further committee meetings 
Hcfieduled Jn 1976, it now appears that passage of tlie bill will not 
occur until 1977. 

Aer J al Photo gr aphy o f _Fo r c; s tji _sj\d _k^t I 

A potential source of data for the state wetlands Inventory 
required by the hill is curren'’ly under development. The Land Resource 
I’rograms Division is coordinating the aerial photography reqiil rements 
of several groups in an attempt to provide a single set of <l_*ta that 
satisfy many users' needs at substtint Jal 1y reduced costs to any 
individual organization. Among these org.inl zat Ions that are act Ively 
contributing funds arc the U.S. Forest Service, a group of private 
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t'i»roj>t ImtuRtrloa In tlio lIppiT IVnlnuula atul Llic DNR Foriatry Divlsiun. 
Ollicr Htato a^',enclt.‘n such as tin* lllp.liway Department niul DNR Wilclllfu 
Divlsiun arc also expected to support the program. At the Federal 
level, the Natural Uetlando Inventory Is also intercHted. 

Presently, tlu- major uses ol the photogr.iphy are envisioned In 
the areas oi forestry, land use and wctlanda mapping. Both the Forest 
Service and Forest.:y Division will use measurements of tr<*eK and forest 
land area to update their Inventories and management plans. The 
l.aiul Resource Program Division Intends to develop a computerized 
state land use data bank using the photography. If the state wetlands 
bill passes, this photography could be used to accomplish the required \ 
Inventory. Tills same Inventory dut*’! ;ould also be used to meet the 
nat lunal wetlands inventory data needs. 

At the urging of state representative Russell (Rusty) Heilman 
(D) , plans have been accelcratt*d so tliat data collection for the Upper 
Peninsula can be accomplished In the summer of 1977 and provide the 
forest Industries of tliat area with badly needed current resource 
description data. The specifications for this photography have been 
developed by the !,and Resource Programs Division. I’.R IM prov ided 1 nput 
to the developm ent of tti ese s pec ific ations by recommend 1 ng ph otograplil c 
products which would optimi ze th e potential for wetlan ds mapping. 

Other agencies and groups addressed tlie question of foreslty and land 
use. The consensus was that 1:2A,000 scale color Infr.ired transparencies 
collected during the growing season were most useful fur userr. concerned. 

If things continue according to schedule it is £int icl(>.ited that 
a request for bids to collect CIR photos of the UiJper I’eiilnsuln will 
bo issued in January 1977. Under the NASA grant, F.RIM staff members will 
remain in contact with the developing program and provide consultation and 
ndvice on remote sensing procedures, as needed. 
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CRKAT IJ.’.;! S SilOUKUNK DATA Al'I’UCAT IONS 

Tl»c Michigan of Natural Reaourfes is continuing to 

use the Hliorc'l Ino reccsulon rate measurement methods developed by the 
grunt program, as reirorted In previous annual leports, as a basis for estab- 
lishing zoning ordinances governing new construction along the shore- 
lino. DNR has also discussed with HUD the possible use of recession 
rate data ami measurements in connection with the respons Ihll 1 ties 
of the Federal Insurance Administration. KRIM 1 b providing 
cont inulnp. consult at Ion to DNR on uses of tire NASA .remote sti.nslng^. 
cover age o f the Michigan Sliorellne t>bialncd und«rr tii e proj ect . 

Under s epara te fu nding by _DNR». .F.RlM I s a lso contlnuln.e 
J.t“_j)rc^arat ion j)f a shoreli ne it las us ing this rew.)te sensing coverage . 

Tills separate project Is now about 75 percent complete and should be 
finished In 1977. 
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The objective tif iIiIh task i» to (ileiufty overlojilfit or Maturated 
tile rields, Hoepa, Hurlace dlHcl<ar>;eM, ponding, or other <Ief icli>iicte8 
aHBoelated with Individual wnuLe dlMpottal KyMtems. 

Individual ueptl'' 'ank wanLe dlaposal My.stem.s iiave played a vital 
rule in environmental Maiiitntlon. With .ippropriate cons Ideral ion for 
soil conditlonH, land area, and setback, tliey provide a satisfactory 
method for wastewatetr dfKpunal. On the other hand, pit«>rly drained 
hoIIb, higli water table, deficiencies in sixt, and lack of maintenance 
cun lead to Intolerable conditions with respect to pulilic liealth codes. 

Our efforts have been directed toward asslstinp, tliu Washtenaw 
County Department of Public Health. Korklnp, with )>tih1ic healtli 
officials, three i Mem ureas were identified for which photo>>nphy 
and other rei\;»ie sensint: Ledinlqucs could be useful. 

1. Many of the lakes located witliln the district exhil>lt water 
quality problems whlcii are Ruspccted to arise from faulty septic 
Bystems t>r possibly from direct dlscliarges. Hlp.h fecal 
conform counts observed in tlie lake w.itcrs support this 
conclusion. However, these mi-asurenH'ntB made by the puMic 
liealtli department are l»Iyl»1y variable In tine .tnd location. 

While lilp.li counts indicate a problem, tltey di» not j'.eiierally 
identify tlie specific source whieli needs eorriTt ion. 

l,<*w altitude color and color Infrared photegrapliv is 
considered useful to identify suspecleil {>ri)blem sites .as 
manifested by slf.ns of abnormal drainap.e from tlie tile field, 
lilgh water table, and by the abundance of aciualic plant }^r(wths 
in the iicarsliore areas. Once identified, suspect sites can be 
further tested by dye tracer techniqiurs. 

2. Several of tha snui I 1 rural communities located within the 
county are suspected to have Inadequate residential wafite 
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clinpoK.'tl systcroH, Surfiu-v lUscharjVs ul sowaji* or highly 
coiiLamlnntod water have been obaerved from lorn I cirniti.s to 
ililchos api! HtreuiPH. thece drnins may have orig- 

inally been emplnc.fj to lianillu storta’.Mtcr , ttome local 
rosldencoa .iro conneclvd directly to the line. To correct tiie 
prohloiii, ovldcMico Ik neodt-d ns to which residences arc at fault. 
Aircraft infrared photography and thernuil scanner imagery are 
considered to be useful to identify the residences at fault. 

During dry late summer periods, active tile fields are fre- 
quently easily Identified on coloj Infrared photography, hack 
of an observable drain field /<nd/or localized high moisture 
conditions near the road would support more complete on-site 
Investigations. Thermal Imagery collected at n'ght during 
cold weather vithout snov/ cover could identify warmer discharge 
pipes ns contrasted with surrounding surface soil temperature. 

3. Current and planned rural subdivision development has put pressure 
on available ground water supplies. Alluvial aquifers used for 
well supplies arc believed to be connected to shallow surface 
groundwater in areas of aquifer recharge. Coutamlnnl ion of 
well water supplied from septic tank flows could occur If housing 
development. Is alluvircd in rechorgi* areas. I’e.sslhlc contamina- 
tion can he averted If knov?ledgc of these rccluirge zones becomes 
av.'iilnbLe. Presently lltlle knowledge !• available on ground- 
water rccliargc* because of complexities lu locwal sc>il conditions. 
High altitude infrared photography is considered useful to 
identify area drainage patterns .iiul surface moisture supply 
condit Ions which may he liidicalive of recharge zones. 

In response to the problem needs of the Public Healtli Department, 
low altitude color and coIjmt Infjarcd aerial p|uitogi^aph_y 
for five area lakes and two rural conimmi 1 1 ies . 'Miliile the analysis Is 
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not conjtlclf, scv er.il aus poc t cot tage hUcs havo bocn wlilcli 

will be followed up by the local sanitarian with on-Klu* Invest Igat Ion 
to see if the septic system Is futu'tionlng satisfactorily and meets 
iiilnimiim codes. 

In addition, hig h al titu de Rit-57 infrar ed imagery is cur rent ly 
being examined frf>m seve ral pre vious flighty ^or feature^ uhiiji could 
help _1 dc^n ^f^ recharge /one s . 

I’lans include further flights - ext spring In the lakes area to 
look for inundated septic systems. 
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MOSgUlTO CONTUOL TO KKDL'Ci; ST. I.OUIS KNCF.IMlAi.l T1 S 

Thi* ol)Jc*c-t 1 VI* of this task wnc to n.iko available rotnote scnslna 
prvJCtHluros to al«l In mosq'ilto rvintrol proRiams in Miclilf,an. Tin* 
primary reason for unclort akinp, a prt>p,ram of mosquito control is to 
roiliico the Incidence of St. houls cnceplia I 1 1 is , a potentially fatal 
viral dlsis'ise carried by mor.quitos. The sominer of 1975 marked the first 
occurr aico of this disease in Mli'hip.an. Additionally, remote sensing 
could provide biuiefits in terns of dc*llar savings in current control 
|)rograms devoted solely to the control of nuisance mosquitos. Remote 
sensing v.’ouUI ;iiso (*nablc- the use of control measures that do minimal 
damage to the environment by making such measures as the use of larva- 
c ides more spec 1 f Ic . 


Tl>c Ti 1-C.ounty Mosfiulto C.ontroJ Commission was the principal agency 
involved with KltlM in tliis task. This ;i>;ency is composi-J of six people, 
two from eacli County Ho.ird of Commissioners of S.iginaw, Bay, and 
.'lidlaiul Count li's. 

in 1975 Dr. Donald Newstui, Associate I’rol'i-ssor of I'ntomology at tlie 
I’esticide Ke.searcli Center at Micliigan Slate University, comliicled a 
survey of mostiuitos in Saginaw, Bay, and Midl.md Cainities. This survey 
confinned tlie fact that mosquitos wliich serve ns vectors of St. I.oiiis 
encephalitis are pre.sent in tlie Trl-Counly area and defini’d their 
liauiLats. Tin* principal breeding sites are areas which ’.cere dry and 
sidiseqnent ly lu-come flooded, such as after he.ivy rains. Not all areas 
will ctjntaln the earriers of St. I.ouls encepha 1 i t i s . V.'ith limited 
inanpoicer to visit sites, a bet tiT me;ins is needed to locate {>otential 
breeding grounds. 

Detection of st.andlng water is a wil 1-iIocnmcnted capability of 
remote sensing. DeterminaLion of newly flooded areas using photo- 
iuLerprel at ii>n ot low-altitude hl.ick-and-wlilti? IK film would provide 
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I'oiitrol pfi'noMiU’l v.’lfli lorcil Ions of ari-as to saniplo and/or apply 
Kpoiilflo control mcasori's. Control may bo done !■>>’ dralnlnj^ or by using 
larvacidos. liocaust* brordlng nltos may bo small iii rI/p, aircraft 
d.'ttn are nocossary. Tbo kI;;p of the Trl-Ceuinty aroaH and the fact 
that the mosquito broedlni', occurs in a matter of 7-10 days, makos 
control utilizing ground information alono a very difficult task. 

Tho mosquito brooding season in tiio Tri-County area extends from 
about late May until frost (Sept e-mber ) . An Initial pilot ographlc survey 
done in Hay (after tlie spring molt) serves as a base line against 
which subsequent survey.s can be me*asured. After tbe initial base line 
survey, flights would be made only alter any signlfie'ant rainfall. 

based upon information on t lie aniount and location of new standing 
water areas gained from a comparison between the bast* line survey and 
after-rainfall photographs, control iiersonnel can pinpoint those loca- 
tions which require sampling (of mosquito larvae to determine the 
presence of the enct*phal 1 1 is vo<'tors) and possible application of cm 
t rol nu?asuros. 

New bills in the State begislature arc now pending which will in- 
crease the Control Commission Authority for raising funds lor the ctin- 
trol of the disease. The use t>f remote sensing lecliniques is als*' con- 
sidered as a means to respond to coiu'crns of env i ronn.ent;i 1 groups hy 
excluding areas where unnecessary i-ontrol mc-asures are taken. 

The State of Michigan established a three-part survi' I 1 1 ance pro- 
gram for St. bouts c'licepha 1 i t i s (Sl.K) for 1976. This ties in witli a 
nationwide SI,K surveillance program run by the Center for Disease Con- 
trol. I’art one of the Michigan program is the identification of tlie 
breed ing habitats and fee<llng haliits of mosquitos in Sout lieast ern 
Micliigan. Tills portion of the program is lieaded by Dr. Newson. I’arl 
two of tlu* Michigan program consists of testing wild birds and sentinel 
plieasant.s for SI.i: antibodies In tlie blood. (Birds serve as reservoir 
hosts for Sl.K; mosquitos must obtain tin* disease organisms from infected 
l)irds before they can infect liumans.) Tlie bird sampling is under tho 
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direction of Dr. .John Stulit of iht* D.NR'h fJo«<* I..Tkc- Wlldlifo RoBoarch 
ContcT. Part lliree of t!>c Michigan proKr.nm Is tlio careful monitoring 
of nil human cubcb of encephalitis, with adequate lab work and follow 
up. 

Most of the confirmed SI.E cases In 197!> wert* In Sli .Michigan. Both 
the mosquito habitat studies and the avian testing are being concentrated 
here in 1976. 

The following Informal 1 on has emerged from the program thus far: 

1. Breeding sites of 3 mosquito species found to carry the SLE 
virus In 197‘> in SE Michigan h.ive been found to he the following 
In 1976: 

Cule x pip lens - roadside ditches and storm sewers (catch basln.s) 
Ciile:-: sale narl us - water with high inorganic salt content 
Culex t cst uans - old tires 

2. About 1000 avian scrum samples were tested as of 6 August . 

All were negative. 

Based on this Information It was decldc-cl that the likelihood of a 
sevf re Sl.K epidemic, in 1976 was not great. The nationwide SI.K news- 
letter Indicates that this seems to be the case all over the U.S. 

However, the situation could change very rapidly. According to StuliL, 
the question of what could ht; done In an emergency has come up frequently 
In meetings of the people involved In the Mlchlga.i SLE surveillance 
program. There is no tmergency plan. 

H_8_eeiii8 1 Ikol y t hat remote se ns ing _cpul d be o f value Jn an emergency 
sltuatlpiij if the mosquito habi tat and, Xe.ed.injl -tji.foxn\i>l;J.OO ,fjQ.r SJi 
M I chlgan doi-s iipt_cjiang^e_ dra^t_U-a.l_ly__f r(>m_ Jli/i.f. ^reported jab. 0 V.e. We can 
detect tires on aerial photography. We might also be able to detect 
water In ditches and In catch basins on the same photography. Stuht 
fools that lliis would be of value. Based on this information ground 
crews rould then eliminate water standing in tires and treat other areas 
of standing water w’ith larvlcide.s. Stuht feels that we could demonstrate 
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lltc uLillly of this approacli using an aroa the size of a mosquito 
abatement dlstrirt, 20-25 square miles. lie planned to call fR l.M in the 
event an emergency situation should arise. Fortunately, the outbreak 
of SLK which occurred In 1975 was not repeated in 1976. lhn,’ever, the 
analysis of the remote sensing appl Ic.il Ion Indicates tluit a f ast r e sponse 
could be provide d If a future outbr eak threaten s . 


} 
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NATIONAI. IIACKJ'ACK TRIP ALONi; I.AKK SUPERIOR 

TIu* Slorra Club Ib a national out inK/i-nvlronTncnt nl or^',anIxut lun 
of 180,000 munbors In 6'J rhaptors Including; 1 10 regional groups across 
the USA and Canada. A major part of the Club's outing program Is 
conducted by the National Outing Committee, based at Clul> Headquarters 
in San Francisco, .and with s»*vcral regional sub-commltteea centered 
on arenB affording quality outing experiences (e.g.. New England, Rocky 
Mountain, and .Midwest). The 1977 summer season program Includes two 
National Trips scheduled by the Midwest Sub-Committee for the Upper 
Peninsula of Michigan. One of these Is the "Superior Shoreline Knap- 
sack Trek." This trip will start from Whitefish Polntc and the route 
v/1 1 1 parallel the Lake Superior shoreline westward to Crand Marais, 
Mlclilgan, a distance of about 50 miles, to be covered In six days of 
hiking. 

The leader of this trip has hiked and scouted various segments of 
the planned route over the past 5 years, but has not had the opportunity 
to hike the total route in one trip. Much of the area to be covered 
Is In public ownership, the largest acreage being in the l.ake Superior 
Slate Forest. Scattered in-holdings of private ownership lands must 
lie identified and avoided or permlssicin must be obtaliu'd If the outing 
pjirty wishes to traverse the property or camp on it. Currently, the best 
available editions of USCS topographic maps of the area were published 
in 1951 and 1968. 

It was obvious to the trip leadiTs that thesr? maps were out-of-date, 
both as to cultural features (especially roads, trails, and campgi'ounds) 
and to natural features (especially shifting river mouths and changes 
in lake levels on the Superior shoreline). The leadi-r therefore 
inquired as to availability of more ri'cent air photography at ERIM. 

It was expl.iinod that the photography would aid imineasur.ib ly in 
planning for the trip by providing information on which to identify 
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ovcrnlalit cninplng sltps, food drop uIU'h, alternate rmite.s, and nrobleni 
Hites. The NASA «horcl i^ne photography, taken In May 1974 , t ov crs 
th e arcnti of Interest and ^s pr oving to he useful to the trip l oader . 
For example, with the aid of F.KIM Int erpreterr. , some necessary route 
changes have been Identified on stretciies of the shoreline where liigh 
water has covered the beach and cut prei ipitous banks at tlie water 
line. One ol the most important changes Is tlie significant change In 
position of the outlet of tlie Sucker R i ver-moutli Bay to Take Superior 
(Figure 2). 
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FIGURE 2. AREA OF L^VRE SUPERIOR BACKPACK TRIP 
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FK1.SH GRAVK Dl.iKCl ION 


III thf f Iflcl of rrim*.* Hoti'Ctton, llio probicn of location frcBli 
Hinllow gravoH or luirted t)h.lcrtH In an urgent natter, even though the 
need arlst'S only occuHlonal ly. KKIM liaa received InquirioH from law 
enforceuient agcnclep on thla subject from time to time, but had never 
become actively Involved. Our previous reaearch on the use t)f thermal 
detection for hIviIIow burlul ol»JectH indicatea that freah shallow 
burials are usually thermally d«lectable, but the question arises ns to 
whether these changes are suffh'lently significant .and predlrtabli* to 
permit reas<mable detection probability within acci*ptnb1e false .alarm 
ra L es . 


It would be of distinct value to law enforcement ageni’les to be 
able to defect fresh graves by thermal metli.)ds, and to understaixl the 
circumstances under which tlie.se Methods can be successfully applied, 
as well as the equipment and procedures for applying them. 

A capability for undertaking a search on short notice would 
represent an Important addition to the ability of local law enforcement 
agencies to conduct criminal invc.st Igat ions. 

KRIM tliorefore conducted under the NASA gr-int a small fleltl 
study to demoiiK' r.'ite the detection of burled bodie.s. The results of 
tills field investigation and conclusions as to operational feasibility 
were summarized and presented to local law entorceraent agencies so 
tlial they are in a (losition to select tills metliod wliere circumstances 
justify its use. 

To demonstrate the cap.ahillty of tills technique, KKIM conducted 
a preliminary .study utilizing a portable ground-based infrared imaging 
system (AGA Model 7ri0 Tliermovl s 1 on) . A local cemetery containing 
only surface gravestones wa.n selected for the initial Investigation in 
oriler to reduce tlurmal anomalies due to sliadow. 
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Paramct ( rs which imint t>c conKidcreJ in determining thi.' (iptimum 
time to look for biijn.ittire d 1 1 I erenres Include nraount of nnd time 
durntloii elnce last rainfall, Hoason, time of day, cl«uul cover, and 
terrain lentures. Under the proper condirlons, three }»rnve bites, 
rant;lng in age from four months to two years, were successfully 
detected . 

Tlie results were sufficiently c-ncouraging to justify continued 
refinement of the application. Further consideration has been given 
to the applicability of an airborne platform for obtaining thermal 
images for grave detection. In general, the areas to be searched 
are large (l.undreds of lu*ctares), making the use of airborne remote 
sensing desirable. 

As a result of this demonstration, the Ann Arbor I'ollce Dtiparlmcnt 
requested KRIM'h assistance In locating a buried body. Two bodies 
related to the same crime had been found previously, nnd the police 
were interested in Investigating a suspected location in Lenawee 
County, near Adrian, Michigan. 'Ihe Thermovision system was used to 
check the specific area hotli during the day and at night and detected 
an asphn 1 t-pnved area which appeared to be al)normal]y warm. As a 
result of tills detection, the spo» v/as dug up. Uov;ever, the digging 
uncovered only plastic bags and tree stumps. Although the primary 
ohjeclive of tlie digging was not aclileved, the tlLermal_ scns_I_ng sjrst^^^ 
dill il l fact t»erfo rni c orrectly, since its sole fi.fnr t i on^ Is to ident 1 f y 
areas in whi ch t h e earth ha.s been dJsturlK'yl. The police are continuing 
their invest ignt ion and may ask for further assistance from KRIM, If 
additional suspicious areas ari* to be Invest igatc-d. 
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MICHIGAN SPACE CEMKK 

F.RIM Ik working with Charles E. Gass, l)Ir«4ior of tfu* new Mlrhltaa 
Space Center belnj; cunstructed on the .lackKoii Cowrannlty Coll pro campus. 
)uHl oiitsldc Jackson, Mlchlp.an, to recimuneml suitable reniote sensing 
exlitbits for the Center, This Spare Center has grown fnrni a local 
effort to honor and commemorate Jackson natives wlu» assisted In the 
U.S. space program Into a State assisted display and research center 
for educational purposes, assoclaled witii and integrated into the 
facilities of Jackson Community College. The completed Space Center 
will c<intaln a large display area, a 100 seat andltoriiim. offices, 
a gift shijp and lounge area, all under a geodesic dome. A special 
library section will he maintained in the College 1 lh''ary, containing 
films, slides, photogrnphs and NASA reports. Special programs, 
dlspliiys and classes are currently being deslgm-d t<* develop the Center 
into a unique and exciting reflection of the techno1*>g leal accomplish- 
ments and future endeavors of man In outer spice. 

KRIM has provided Dr. Gass w ith ex amples of space photogr.ajdiy anti 
technical reports, with special empliasls o n work done on Michigan test 
si tes . Ke will continue to consult on methods of displaying remote 
sensing results of special Interest for visitors to the Center. 
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INIJUSTKfAI. SITE! SKI.KCTION 


Th« Of f In* of F.conoptlc Kxpanslon of the* Mlrhlgun Depnrtmont of 
('ommirrcc has slufwn tnlorcst in cht* uh*' of rc*:m>te Hcnsln); data to asnist 
its I'lionia in liio proross u IJcMit ifyinp, and ovaluatlnx nt*w Industrinl 
Hltc‘8. Ono method of providing this information to thf rllont is 
throu(;h the uao of an Industrial atlas for all parts of Mirhigan. 

Tiiin would provido a sin- location bi>ok to ho shov/n to prospective 
clients ns .in easy and rapid method of Identifying sites tliat would he 
suitahlo for various Industrial purposes. NASA hlgh-al t 1 tude color-lK 
pliotography , already available for many sections of Michigan, would 
meet this requirement very w’ell. The photography could provide the 
client with a preliminary idea of the character 1st ics of the site, 
which could then be followed up by site visits. The atl is wi uld 
include notations about site characteristics, t ransporlnt ion arteries, 
adjacent land use, i*lc. 

EKIM has discussed this concept with Dr. d.F. Ilanicshi, Director 
of the DevelojWHent Programs Division of OI.E and Mr. .1. Kennedy, Sites 
Consultant in that Division. This discussion provided thorn with Infor- 
mation on tl.e characterist ics o f liigh- al t I tude photography , and 
methods of o btain ing and auno tatin c suc h pliotori»~aphy . Mr. Kennedy is 
presently considering these suggestc*d sources of remo,e sensing and 
methods <>f adapting them to usi; in .an industrial atlas. 
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